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ABSTRACT: To determine the effect of cadmium on killifish collected from sandspit
Karachi Coast. In the experiment the different doses used i.e. 2.5, 5, 10 and 20ppm show
a gradual increase in percent mortality with increase in the dose. These percent
mortalities were statistically analysed which indicate that mortality rises with increase in
concentration of solution, Cd compound. The result were analysed with probit analysis
and probit mortality. The LD50 of Cd was found to be 16.3ppm at 72 hours post
treatment where as LT50 cd was found to be 94.1 hours at 10ppm dose respectively.
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INTRODUCTION
As a result of increased industrialisation, heavy metals are widespread in the marine
and freshwater environments. An increase in body contents of heavy metals in fish will
contribute to the adverse effects of heavy metal exposure. Studies have shown that
cadmium exposure affects liver and kidney functions in fish (Friberg et al, 1986).
Because of its harmful effects at low concentration on living organisms (Eisler
1985), Cadmium is one of the most hazardous environmental pollutants.
Aphanius dispar is bottom living and is caught from coastal area i.e. (mangrove) in
all seasons all along the shore by the inhabitants of the area. This is one of the most
fertile ecosystems and contributes decaying leaves to the coastal food web, (Odum and
Heald 1974). Various types of toxic effects of cadmium on fish have been reported with
different results (Hiatt, 1975; Clark, 1986; Reid, 1988; Beg, 1992; Alkhames, 1995).
However no work has been carried out in organism of Pakistani marine waters
except a few papers i.e. (Jahan and Naqvi, 1998; Saleem, 1998, 1999; Khan, 1999).
The present investigation was carried out to determine the effects of heavy metal
Cadmium on the killifish Aphanius dispar. The aim of the study was to contribute to the
knowledge of sublethal responses of fish to Cadmium.
MATERIALS AND METHODS
Experiments were conducted on killifish Aphanius dispar to determine the effects of
the heavy metal Cadmium on this species.
For the determination of the toxicological effects the specimens of Aphanius dispar
were collected weekly from Sandspit (Karachi) and brought in the shore laboratory near
Sandspit and kept in the aquaria of 2'x1'x1' size. Fishes of uniform size and age were
used during experiments. Temperature was maintained between 25°C to 28°C. Size
range 3.6mm to 4.5mm in length and weight 0.89 gram to 2.4 gram.
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To determine the effect of Cd, 1% stock solutions were prepared in distilled water.
The doses used were 2.5, 5,10 and 20ppm. Mortality count was made at different
intervals at post treatment.
Determination of toxicity of these metals on killifish was made by using 4 different
doses i.e. 2.5, 5, 10 and 20ppm. These doses were applied in different aquaria containing
4000 ml water in each. Then 10 killifish were transferred in each beaker. Thereafter kept
upto 96 hours. Besides this control aquaria of untreated fishes were also kept at 25-28°C.
After each 24 hours mortality was noted and probit mortality regression equation
was calculated.
% mortality - control mortality
Abbott's Formula = --------------------------------------- x 100.
100 - control mortality
RESULTS AND DISCUSSION
As evident from tables 1-2, the results show a gradual increase in percent mortality
with increase in the dose. These percent mortalities were statistically analysed and are
given in Table 1-2, indicating that mortality rises with increase in concentration of
dissolved Cadmium. The results were analysed with probit analysis and probit mortality
equations of 1 whereas probit mortality regression equations for LD50 of Cd++ was found
to be Y= 4.47 + 2.25 (x - (0.975)) with x2 = 0.32 and LT50 regression equation of Cd++
was found to be Y= 4.38 + 3.15 (x - (1.78)) with x2 = 1.14.
LD50 of Cd++ was found to be 16.28ppm at 72 hours post treatment.
Table 1. Statistical analysis of the Toxicity Data of Cadmium (CD++) Against
Aphanius dispar at 10ppm Dose.
_______________________________________________________________________
Treatment Dose in Hours # Fish Specimens # Killed % Killed
_______________________________________________________________________
1. 24 20 1 5
2. 48 10 1 10
3. 72 10 3 30
4. 96 10 6 60
<CONTROL> 20 0
_______________________________________________________________________
Probit Regression Equation is: Y= 4.381 + 3.153 (X- (1.777))
Chi Square = 1.14 g = 0.44
_______________________________________________________________________
Mean Kill Mean LT Standard Error 95% Fudicial Limits
_______________________________________________________________________
10 36.9 1.26 23.563 57.935
30 64.4 1.18 46.704 88.692
50 94.1 1.25 60.845 145.499
70 138.0 1.38 72.883 259.598
90 240.0 1.64 90.770 632.504
99 516.0 2.11 119.862 %2220.010
_______________________________________________________________________
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Some metals like Zn, Cu have been considered as too much of essential metals is
also which taking active part in biological systems while, Pb, Cd, and Hg, are non
essential metals the presence of which cause deleterious effects. It is an intrinsic need of
the organism to show strong affinity for the essential elements rather than non essential
ones. The distribution of different metals in organism thus, depends on the availability of
the respective metal, the accumulation capacity of the organism and on the antogonistic
nature of the metal ions present in that environment Clark (1986), Chakrabarti (1993).
The evidence show that the higher concentration of Cd in animals can also cause
teratogenic mutagenic and carcinogenic effects to organism. (C.E.C. 1978). Hence the
present study indicates that the environment is not at all free from heavy metal
contamination. It is therefore felt that there is an urgent need to protect the ecosystem
from anthropogenic stress by adopting legal and other regulatory measures so that the
mangrove habitat can be more productive.
Table 2. Statistical Analysis of the Toxicity Data of Cadmium (CD++) Against
Aphanius dispar At 72 Hours Post Treatment.
_______________________________________________________________________
Dose in ppm # Fish Specimens # Killed % Killed
_______________________________________________________________________
1. 2.5 20 1 5
2. 5.0 20 2 10
3. 10.0 20 6 30
4. 20.0 20 12 60
<CONTROL> 20 0
_______________________________________________________________________
Probit Regression Equation is: Y= 4.466 + 2.252 (X- (0.975))
Chi Square = 0.315 g = 0.235
_______________________________________________________________________
Mean Kill Mean LT Standard Error 95% Fudicial Limits
_______________________________________________________________________
10 4.4 1.29 2.675 7.243
30 9.6 1.19 6.856 13.363
50 16.3 1.24 10.641 24.932
70 27.7 1.37 14.915 51.507
90 60.3 1.63 23.109 157.244
99 176.3 2.10 41.036 757.793
_______________________________________________________________________
Several other heavy metals are carried to the ocean as toxic pollutants but heavy
metals Cd++ is discuss on reach on sea environment through discharge of mining and
dredgin operation industry and tanneries.
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This study reports for the first time, the heavy metal Cd effects of Aphanius dispar
killifish from mangrove area.
Cadmium constitutes a significant environmental pollutant and humans are exposed
through food, water, air, heavy smoking. Cadmium has no known biological value but it
is widespread in the environment and is extremely toxic to aquatic life (Hiatt and Huff
1975). Cadmium exposed fish showed remarkable changes in behaviour such as fast and
jerking movement, erratic swimming, surfacing and hanging in water column. These
changes were more pronounced in the fish exposed high dose of cadmium chloride
during the early hours of treatment. As the time of exposure increased the fish at lower
concentration became more active compound with fish kept at higher doses. The fish
finally settled motionless at the bottom, lost ability to balance and succumbed. These
changes in behaviour may be caused by the effect of toxicant on the physiology of
poisoned fish which is general effect the behaviour. (Marlar and Hamiltan 1966; Spehar,
1976; Alkhames, 1995).
Krisnaja 1987 study the toxic effect of certain heavy metals (Hg, Cd++, Cu++) in
common Indian marine crab Scylla serrata as indicated by 96h LC50 values PMA was
found to the most toxic and lead nitrate the least toxic. Cd Cl2 showed a 6-6 fold increase
in toxicity with increase in the time of exposure for 24 to 96 h. In the present studies
LD50 of Cd++ at 72 post treatment was found to be 16.3ppm whereas LT50 at 10ppm dose
was calculated as 94.1.
On the basis of the present work and data it may be concluded that trace metals are
toxic to fishes. Whereas Cd in its nature is an unwanted foreign material, therefore in
animal system it is treated as a xenobiotic compound and face some resistance for
expulsion out of the body. However, heavy metals though they are essential or non
essential have been found toxic and in view of our industries effluent those are
containing heavy metals and are being drained in sea, it is therefore, necessary to study
the effects of metals (cd) including the hazardous and biological effects on beneficial
animals.
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